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[57] ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a new condensed aromatic compound giving an 
organic EL element having high luminance, light- emitting efficiency and color purity 
and emitting red light, and provide an organic electroluminescent element produced by 
using the compound. 

SOLUTION: The new condensed aromatic compound has a fluoranthene skeleton at least 
having an amino group and an electron attracting group bonded to the skeleton. The 
electroluminescent element is composed of one or more organic thin layers sandwiched 
between a cathode and an anode, wherein at least one of the organic thin layers contains 
the condensed aromatic compound. 
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ty^n'jy-6-" f/PX, 2, 8-7xfy^n»jy 
-7— -f/wx, 2, 8-7x^yxnyy- 9— -fA- 
X. 2, 8-7x^yxoyy- 1 o->f;«, 2, 7 
-7xtyxn'jy-i-^;^ 2. 7-7xtyx 
nyy-3— fAX, 2, 7-7x7-yxoyy-4- 
-<AX, 2, 7-7x->-yxayy-5-'fAX, 2, 
i -7 x-tvxuyv-6-4 >\,m^ 2, 1-yx.i-y 
xayy-8— <AX, 2. 7-7x-t>xoyy-9 
-4 ax, 2, 7-7xtyxoijy-i o— (ax, 

1- 7x-t$;-AX, 2-7xty-;H, 1-7x7 
^7>--AX, 2-7x/f7y-/«, 3-7x^f 
7^- AX, 4-7xyf7v-;^ 10-7x7?- 
7^-AX, l-7xyJfty-;U, 2-7x7^-t 

y-AX, 3-7x/^ty'-;i/S ( 4-7x7<W 
-AX, io-7xy^fty'-;H, 2 
x, 4-**-r/yAX, 5-**ih/y*«. 2-* 
dMfiWjAX, s-^-^yyyAX, 3-75 

*f-)vm, 2-f-X-AX. 3-*X-AX, 2-yf- 
Aeo-A-l-4AX, 2-yf-A-tfn-A— 3— < 
ax, 2-yf-A-to-A— 4-4AX, 2-yf-A-e 
p-a— 5— tax, 3-yf-A-eo-A— i-^a- 
x, 3-yf-A-tn-A~2— -tax, 3-y.f-A-eo 

-A-4-4AX, 3-yf-A-fcfn-A-5— fAX, 

2 - 1 -7>A-eo-A— 4 -4 AX, 3- (2-7x 
^A-yotfA-) tfn-/l/- 1 -4 AX, 2-7?-A— 1 

—fynyAX, fyHy/k«. 2- 

^u-3-^yvvium. 4-y^-3-> fyny 
/PS, 2-t-y^-;n->fyh*y/^ 4-t-yf- 
;n-> rvnyA^i. 2-t-yf-;k3->f >Hy/p 

[0016]^^, tmrjwi&m/Tv -)\&<rm. 

»tL<tt*ffl»T5y«, -hnl, isTJm. m 

i>l< \mW8k<n>7)\>*)V&^ wm *> i < \tmw&<?>T 



5 



■'(8) 003-238516 ( P 2 0 0 3 - 2 3hJL8 



&<rmmw%.\t*. : m. m& 1 1 < ammm^mm. i o o 1 1 \ xmio-ma ( 1 > ~ < 1 1 > ?mti 

„ i 




(&0))03-238516 ( P 2 0 0 3- 2 3hJL8 




«L 1))03-238516 (P2003-2 3hJL8 




(t2))03-238516 (P2 00 3-23ML8 




[0022] [<tl0] 



(a 3) J03-238516 ( P 2 0 0 3 - 2 3hJL8 




[0023] 




(& 5))03-238516 ( P 2 0 0 3- 2 3hJL8 




C 0 0 2 5 ] *%WV±MZ--183Z ( 1 ) ~ ( 1 1 ) <m 




^Ltzy^yyTywm^ttm^^mt^m 
ffi. m-m < i ) ~ ( 1 1 ) wrftifrmw&s 

[oo26] *me>?mE hm^i. mit^xo k. 



(t6))03-238516 ( P 2 0 0 3 - 2 3hJL8 



?L&AJl/ll3fcJf/PiS) . (ItK/JKtl/t^ftx 

coo27] »jewcii, *wcje tT . *mco-m 

* ( l ) ~ ( 1 1 ) <ov^f*i*>«ft^*(cjDiTS fe=Sr 
ftgflfk K-t*yy$m. iETL 

C0028] *»Bj(o^8E L*?»i s WBM&mOl 
^*<fci7$ygfc«*«gi«:£i;MBr£U:7 

ttJJHHR* ( 1 ) - ( 1 1 ) <?)U-ftifr<r>ffitS^mWi 
ft£****l/CfcJ:<. 1M£e(Jtiajf#. 

t r 5 y mmm t m& ttz ?m 5 y f> 
( 1 ) - ( 1 1 > ^•m^mm^^mit^m 
[0029] *wR<mi^mwk&to t &&mwA 

hy-ty^ -fy9vy^ yx+yvvy^ trvy N f h 

5-fey, 3d^, ?y-ty, 7/M-HMy, 

>\ ^^D^iji/y, t^^n^ji/y, "<,yyy % 7 

y, Thyyx-frmsxy^ ?vy>\ ^-ti/r 
y-/k tmtw^ t'x^yy^yyy, t'xxf- 
U;k t'7v>. ^o^y^yiy, *yyy&E^ 
ft. 7 s y dp y y y&mm . ^y y* y y y&«ii 



ft. 4 $y. ^7x-;kxf-p-y s tx/l/ryt^-t 
y. yTsyryh^-fey. ^7$y#/WN*y-/k e 
5y, ?-*e5y. #y**y. yo^7xy, 
y-zMrU-MbH^y-f Fft^Ha. y Hy. 
/k/uy, x^;^y^#^^M3fefeS^'*ff^> 

[0030] mM&jmt L-cii, m.mm?m 
nmixmtziEmxm^L, mmxz&L 

U ittWMM&0>»Uzte&titmt U\ Aft 
Wfcli, y^o^7-y^#* s i-y?xiisT-yim 
ft. */P7 4 yy^»«c s ^^yry 
-/k hU7y-/K syy-;p, -rs^yny. >r 
s^y-;pf-^-y s e^yyy. e^yoy. rh^t 

hH^yy, r^*bH?yy, *'J7y-/P7/M? 

;P7$y. x^y;P7$yMhy7xx/P7$y. >?7 
$yah'j7xx^7§y^t. ^^,co»i«* s m 

Xiifrw 

[0031] zti^m&Attm^x\ § uzm 

u x7xy^#^T'$. S . Jrmam 5 y^#ft(7)ft 
ftMttTfi. h'j7xx;P75y, hUHJ/^S 
y, N'J;^'7xX;l,75y, N, N' -^*7xx;p- 
N, N' - (3-^f-;P7xX/U) -1,1' -h*7x 
-)V-A, 4' -^*7Sy, N, N, N* , N' - (4 
-X+)V7x-)V) -I, V -7xX;P-4, 4' - 
^*7$y, N, N, N ' , N' — (4-yf-;P7x- 
^) -1 . 1' -t'7x-*-4, 4' -x'7Sy, 
N, N' -j/'7i^/1/-N, N' -^7-f/k-l! 
1' -t'7i-^-4, 4' -y7S> > N, N' - 
(^W7i-;H -N, N' - (4-n-7f-;l/7x 

-)V) -yxi-yvvy-9, io-^'7Sy, n, n 
-h'X (4-^-4-hy/P7$y7xX/l,) -4-7 

5y««^*U^y rfv-t Kittfy 

(Pc)8»Mla^ftMtt. H 2 Pc, CuPc. Co 
Pc, NiPc s ZnPc, PdPc, FeP C> Mn 
Pc. ClAlPc. CIGaPc. CI InPc, C 
ISnPc, Cl 2 SiPc, (HO) AlPc, (H 
O) GaPc, VOPc. TiOPc, MoOPc. G 
a P c - O - G a P c m<T>y 9 o i/T-ymmfa-RVI- 
y9n=sT-ywmfoxhhtf. ZtlMzMfeZtiZt 
OX'li&K 

[0032] IfftAffl!: LT(i s ^SUffiSf *«B 



(?17))03-238516 ( P 2 0 0 3 - 2 3hJL8 



JVisttisY. **W7Y-fr, h 

>J7V-;k 4 S^Z-zk ^yyy-rh^Ptfy 

[0033] ztit>0M?&*Mma*X\ § 

* : s*;0i~-h0f7£^ MX (8-bHo4f^/ 
MX (8-th'o*y*yy^-M 
§8, t'x (8-t Ko*^*yy-j— H vy^y, h 

yx (2-*f-^-8-th*D=*y=*yy-*— h 
$xr>-<k hyx (8-tKodfy^yyi— m #y 
<7a. ex (io-hHn^x<yvch] *yy^-- 

M^J'JW. EX (lO-hFo^i^vy [h] 

*yy-j— ME*B, ex (2-^^-8-^y'j^- 
-h) ^DD^yw, ex (2-^^-;u-8-^yy 
M io-tvyj-y) #y7A, ex (2-* 

M ( l-t7h5-b) 7/1/5 
x<7jk EX (2-*^-8-*/y-?— M (2- 

[0 0 34] 2*, *OS£JllllWfMi. **"TZ- 
/k f-7V-/k ^^vTV-zk f-TvrV-;K> 

2, 5 -Ex (l-7x-;W -l ( 3, 4-**th/ 
-/k vVf-^POPOP, 2. 5-t'X(l-7i- 

;k - 1 , 3 , 4 -f-ry-/k 2 , 5 -Ex ( 1 -7 
x-/k - 1 , 3. 4-**"9-5W-*. 2 - (4' 
-te r t-7"f-;P7x-;ki -5-( 4" -t'7i- 
;W 1, 3, 4-**-*vTV'-/k 2, 5-EX(l 
-i-7f-;kl -1.3, 4-**ir5W-*, 1. 4 

-Ex[2-< 5-7x-;k3j-^i;ry'J;W ]«y 

1 , 4 - EX [ 2 - ( 5 - 7 x zjUtttiSTV 
VM -4-te r t-yf-zK^-lfy] % 2- (4' 
-tert-7'f^7x-/l') -5-< 4" -t'7x- 
M -1. 3, 4 -f-TS^TV-*, 2, 5-EX(l 
-^7f-A-) -1,3. 4-f-TvrV-yk 1,4- 
t'x[2-( 5-7x-;H-TvTVU;0 ] O-tf 
>\ 2- (4" -tert-/fWi-;H -5-( 
4" -t'7i-;P) -1, 3, 4-h';TV-;k 2, 

5-trx a—*-?**) -l, 3. 4-hury- 
/k l, 4-Ex[2-( 5-7x-^M;ry'J/W 



[0035]**:, I?lifc*JWI(c*F»«Wt*. m 
^IMSKttffiSitftSWttWHi: LTtt. 4 e V J: 0 

8-0:4 > i^A^coBHfc&JiL $*>Kli*yf-*7xy 

KtefflSftSSSttfeJIi: UTtt. 4 e VX 

>7-k ft, ^-»7A. >f-yt*y>7A. Uf-«7A. 

[0036] 4^HB^«RE LSg^Ji. ^< 1 1>-# 

H*i: LTUu r^iJAMMJI, T/U*y±3WWb 
udH«/Nny>flsiii % sio,, 

AlO, , SiN, , SiON, A 1 ON, GeO» , 
L i Oj s Li ON, TiO, . TiON. TaO, , 
TaON, TaN x , C««i, Itt, &it 

wmxht. ®iizftw,zmtm<r>mbLx\±. s 

iO, , AlO, , SiN, . SiON, Al O N s G 

eo x , cm^mxmmm^LxntLw t 
tz. fttz&miz&*r&m<?>mb lxh. l i f. m s 

F, » CaF, . MgFj . NaF*^LV^. 
[0037] M^fjSE L*W±, 5!l$S<^$ 

mm* i o%&±tzi-hc\bimzv\,\ mut. 
mm. &smg£wu mmzntiitnx-biitf 

7 * iVJ»ifiWfktih . SSMSH7 tTJi, 
;k ^yt'x;ur;P3-^. jK'J t'x;P7*f-5-;k ^ 



8) )0 3-238516 ( P 2 0 0 3- 2 3hJL8 



jjf'jx— f-nsr/uy**, fb7? vM-nxf-i^y-A 
-7^*nr;Wf*t^x-^n*t^flc. *y t'^ 
iVy)V%J4 H. xh77;^Dxf-i^>--xf-j^>-^ 
■fh7 7;P^nxf-uy-/sdifHf7^ 3 j-D7-p 

[0038] L#FH. fig. fi£, # 

ai*KttfcO. i^a****. tUNcfclD*?* 

&5nm~l Ox/m^H^JitTV^j!)^ lOnrn- 
0. 2jumtf5«Bl36 t Sfe(CtF4U\ 

[0039] mammwrns. zmmm-ztim 



±$cot:#>mmi:mBi*®jm&m ixi>x\>\m 

K #V70U-h. ^'Jxj^r/K #UTSH. sKU 

it&wi f>o^a^ft. y - n - t*^/i^ /^N-y- 

t LTtt. BWbKrahM. ftttttatSH. q&flftftW 
£>ft*. a±.cr>£o fc s t»EL3R^^t8^Jg)S(^ 

«»tf**»*W8K . *ftJRfcJfc3tt**liEL3R^ 
[0040] 

immi mz. m&mmux*mzzt>mi< 





[004 1 

am (a) 

3. 0g ( 

9mm o l 
( 

(S) - ( 
(0. 22 



] 1 0 0 5 y y «y \-)W5r>n77Xn\,z\c 
bte&h ( B ) fiDfi^j (8£ifc8 : 2 ) 



5. 6 4mmo 1 ) „ 

) . h-y* (Kyi, 
0) 1 03mg (0. 



4-^h*^-4' - 
>2. 758(12. 
yr>r-fehy) J*/* 

1 1 3 mm o 1 ) „ 



-)-BINAP (2,2' -t^- (y*7i 
A J) -1.1 ' - t*^-7f-;P) 14 0mg 
6mmo 1 ) s ^iH:^^A4. 43g ( 1 



3. 6mmo 1 ) £A*lT TA-rf >H&L£f&. b/PX 
0 S y y y Ml^Jni-ClWf L&#£> 1 l 5"Ct# 

fts*, «faiUcss H B B s:rsijiaiL, 2. 7 8 o. 3 

8mmo 1 ) OS^t-^Jl-7, l-8t#fc(JR 



(&9))03-238516 ( P 2 0 0 3 - 2 3hJL8 



3*6 0%) . |S|£tiNMR£-fflVvTfTV\ #$r<0*SH. 
1-7 t l-8<7)®£it\im : 2Xb->K. 
FDV*##f : 798 (M* , bp) 
1 0 0 4 2 ] -£j£0«2 (^1)1-13^1-14^ 




mmm&fo (fl^fti- 1 3 am- 1 4 ) 

[ftl4] 

Me. 



H 




[0 04 3] 100Syj7fW)3oP7W3lCft 
£»(C) fc^ifij(D) (S-^Jt8 : 2) 

2. 48(5. 2 5mmo 1 ) . 
4' -*f-*-N. N-y7x-/PT5yi. 35 g 

(6. Ommo 1 ) . hVZ (^y^Ur^7-feb 
y)yn7y")A(0)96rag(0. 10 5mmo 

1). (S) - (-) -BINAP (2,2 * t'X- 

(y7i-MX7</) -1.1' -h'i-7^)U) 13 
Omg (0. 210mmol) > ^^2. 05 
g (6. 3mmo 1 ) $MlXTfH>W&Lt:Vk* h 
)V^y 6 0 5 U 'J «y VJ^miXim L&#<o 1 1 5t: 

•WM>U S>?no.x aSiTLHT4><JWP 




Me 



C " 

H 




Me— N 



1-14 



isafts*. ttajLfci&asrwBaiL. 2. 9g 

(4. 80mmo 1 ) CDSWcOft^l -1 3. 1-1 
4£f#£ (JR»9 2%) . HgjgiaNMRfcfflWCffVV 

i - 1 3 i: i - 1 4 com&mm ■. 2? 

FDVXtfflr : 6 0 3 ( M + , bp) 
(00443 £&m3 (ft£ft2-30>£jS) 
«te5f#»Hk^* (ft£*i2-3) eftftSftftttTfc 




(E) 




[004 5] 1 OOSUK-y V)W)3^U7yXni l zfa 
(E) 2. 0g(3. 7 6mmo 1 K N, N-x 
hU^TS^l. 63 g (8. 2 7mmo 1 ) , HJX 
(^yyyryr-fehy) vV^^A (0) 6 9m 
g (0. 075mmo 1 ) . (S)-(-)-BINA 
P (2,2 ' \zX- (y'7i-WX7^) -1,1' 
■bWW 93mg(0. 15 0mmol),&& 
-tri>"7A2. 82g (8. 6 5mmo 1 ) iMlXTtU 

i>mmLttfk. hfrx.y 5 o 5 'J y «y h/P£2ra;l-cJS 
#Ur#*>i i sxaciwu $£>K9i$ig8t#L*:. 



m&x'UibKtiwittkF&it:. fpm&wmi, >• 
y # y&tn-ibi/yy < -xsmazimL 

^y-iWl^«BtcStSftfl:$*, *r{fiU!:«hlfc£r»l 
last, 1. 6g(2. 09mmol)^)gM<0ft^l 
2-3£ftfc (JR$5 6%) . Rj0iNMR*J8VvCfr 
ofc. FD7X#$f : 7 6 6 (M* , bp) 
[0046] ££094 (-fc#|Sj3-30>£j£) 
a&I^S&ft^Bj (fc£»3-3) ^f^SS^OTC 



mo) )03-238516 ( P 2 0 0 3 - 2 3hJL8 



[ftl6J 





[0047] i o o s y y ? hiwsmyyxa tft 

£3*1 (F) 1. 6g (3. OOmiol), N, N-y 
MM'TSyl. 30g (6. 60mmo 1 ) , hVX 

(^X^'Ur^T-fehy) (0) 5 5m 

g (0. 06mmo 1 ) x ( S ) - (- ) -B I N AP 

(2,2 ' -t'X- (y7x^*X7^) -1,1 ' - 
t't7f/P) 7 5mg (0. 1 2mmo 1 K ^-ti- 
•7^2. 28g (7. OOmmo I ) ZMtiXTlVzty 
WmLtz^ WPxy4 0 5 U U •/ YiVitwz.XfflftL 
%tft>l 1 5«Cfc#&U S£>fc9l$ia8i#U:. RJ£ 



U 1. 8g (2. 34mmo 1 ) cr>m<?>fc&lfa3 - 
3£#rt: (JR$7 8%) . EJgJiNMRfcJBvvCffo 

FDVXftflf: 766 (M + , bp) 
[00483 1»j5 (ftgflH - 1 RXS4 -2<F>^ 
J*> 

1St&&m{t&fa (fc£»4 - 1 &t/4 - 2 ) CO^jgg 
[ftl7] 




[0049] 1 0 0 S U U ■/ h;W)30P77^3Cft 

( G) fcrt^fe ( H ) <7)m^m (fi£ifc7 : 3 ) 
1- 6g (2. 75mmo 1 ) , N, N-vhU/kTS 
> 1 . 25g(6. 32mmol) > hVX ( JX.;^' 
yr^r-feh>-) vy\-5v«7A (0) 50mg (0. 0 
55mmol), ( S ) - (-) -B I NAP (2,2 ' 
-MX - (^7x^/^7^) -1,1 ' -t'^7f- 
'H 68mg (0. 1 lmmo 1 ) , ^If-fei^i^. 
15g(6. 60mmo 1 ) ZMxX7)VdVW&ltz 

*~/u>4 o s y y >y MMMniraw WnPfe 1 



3 01CKJWU S&fclOlfflHiffU:. RJGKT 

1. 6g ( 1. 9 6mmo 1 ) *>BW«flte»4- 1 , 
4-2£f#£ (JR$7 1%) . PUjaiNMRfcflJVvrff 
V\ *W^t». 4- 1 fc4-20il£ifciij&7 : 3T 



(£l))03-238516 (P2003-2 3hJL8 



FDV*#flr: 816 (M* , bp) 
[00503 isfcWb Mfc£»5 - 7^j£) 



HL18 3 




H 



[00 5 1] 20 0$UU'y h;K03OP77^3tft; 
^tt(I) 2. 0g(4. 1 5mmo 1 ) , 3, 3' , 
4, 4' -rh^-f/U-N, N-^7x-^75y 
2. 1 5g (9. 5 5mmo 1 ) s (5/Xyy'iJ 
T>7*zh» itnjV+yk (0) 73mg (0. 08 
mmolK (S) - (-) -BINAP (2,2 ' - 1* 

x- (i/7x.-)V-fcxy 4 ;) -1,1 ■ -t*^-7f-;P) 

1 OOmg (0. 1 6mmo 1 ) . JUHeS^AS. 2 
4g(9. 9 6mmo 1 ) *}JxX7)i>rfyW&Ltl 
flL hrtxys 0 S U U y hiWMniTiWUMte 1 
1 5t;fcJWU Sfefcl OKHBBWUfc. SJEUT 

cn _ ^ 




H 



[00 5 3] lOOSUy* WUtf>3oP7?;*3tCfc 
J) 1. 5g (2. 3 7mmo 1 ) „ N- (2- 
tr'Jv» T-'Jy9 2 7mg (5. 4 5mmo 1 ) . 
hVA ( : JKyi?\)T>7*. YV) VnyV^b, ( 0 ) 
37mg (0. 04mmol) > (S)-(-)-BI 
NAP (2.2 ' -t*A- (i/'7i-MX7^) -1. 
1 ' - t'+7^/W) 5 0mg (0. 0 8mmo 1 ) . &t 
S-fe>"7Al. 86 g (5. 7 0mmo 1 ) SrAtlTT 
**yWMkLt&. Y)V3iVA 0 5 U 'J -y h^JniT 
»Hf L*#6l 1 5iCfc#»U Sfefcl OBMKRffL 




2. 3g (2. 9 8mmo 1 ) <Dm<Mk&V»5 -7£ 
#3t (JR$7 2%) . IllJgtiNMRSrfflVvCfioTt. 
FDVX^-flf : 7 7 2 ( M + . b p ) 
[00523 £l£#J7 UtG®6 -5cry£&) 

mm&it-m (fc**6-5 > «>ajraiR*jaTfc 

St". 
Hbi9 3 




6-S 

U S'yay/l^A^QV by 97 ■< 

fcWMWlU 1 . 4 g ( 1 . 7 2mmo 1 ) OltfJW 
fc£*6-5*ttfc (JR$7 3%) . |*£l*NMR*jB 

FOTXtftf : 8 1 2 ( M + , bp) 
[00543 -£i£fi&J8 (-(L^fS57-l&t/7-2^ 
J*) 

IS^SSjft^ft «t^7- 1 7 - 2 ) <r>$m. 

HL2 0 3 



(£2))03-238516 ( P 2 0 0 3 -2 3hJL8 




[0055] 1 0 0 S L> IJ >y h;^3oP77Xr7tft 
#ffJ(K) fcft^»(L)<oa^H|(a^ifc6:4) 

1. 8g (2. 85mmolK A-Xh^is-A' - 
*^-N, N-i/7x-/P7Syi . 40g (6. 5 
6mmo 1 ) „ hVX (vX^y-f^T-feNy) j/y? 
(0) 5 2mg (0. 0 5 7mmo 1 ) . 

(S) - (-) — B I NAP (2,2 ' - t'X- (j;7x 
-iVfcxyi/) • - t>7?-A-) 6 8mg 

(0. llmmol), 0®S-fev"7A2. 2 3g (6. 
8 4mmo 1 ) £A*VC7;t-:3>ffl&Lrt:f£. dfi^y 
4 0 S U U <y hA-**£T«#l,$r#6 1 3 01CWWI 
U S6(ci OBWBWf Lfc. «6H*T». SSI*?* 



S£*SU 1. 3g(l. 45mmol) 05lW<?>ft:£!Hj 
7-l» 7-2t«fe (JR*5 1%) . |5j£{±NMR£ 
fflWCfTVK fttf<7)%^ 7-1, 7-2^ii^-ifc{i 
5 : 5X'h->ti. 

m^Xftm : 898 (M + , bp) 
[0056] $mi9 Utit®8 - 1 W& -2<T^ 

ffi&%mntizm ( it$®8 - 1 rx/8 - 2 ) <7>&tfm 
[•(1:2 1 ] 




cis/trans-7:3 



[0057] 100* U 

(m> tit-sm (n 

1. 8g (4. 20mm 
>992mg (5.03 

5mm o 1 ) „ ( S ) - 
t'X- (y'7x-/^ 
W 63mg (0. 10 
89g (5. 80mmo 
f£, ^^U>6 0 $y U 



) <0S^fe (il£Jt7 : 3 ) 

0 1 ) . N, N-^hU;J/T5 
mmo 1 ) , hUX {i/Kyi; 
! J*7l* (0) 4 6mg (0.0 
(-) -B I NAP (2,2 ' - 

7<S) -1.1 ' - t'^7f- 

1 ) Z?j\X7)Vd>WmLtz 



m&tx^L. x.ztntxwmiZF&it:. m 

ftfcirfliHIU 1. 2g(2. 20mmo 1 ) OBtfJ 
*Hfca*8-l, 8-2£f#£ (JR$5 2%) . R£(± 
NMR^ffl^TffV\ 8-1, 8-20^ 

£itti7 : 3T*-5ft, 
FD-77.^-5f: 54 6 (M + , bp) 
[0058] 1 0 Uk£®9- 2cr>$m 



(£3) J03-238516 ( P 2 0 0 3- 2 3hJL8 



Hfc2 2j 




[00 59] 100Syj7 fcfc 
£ft (O) 1. 5g(2. 0 9mmo 1 K 4-*^ 
-^f-;U-N, N-y'7x^7S>l . 0 2 
g(4. 8 1 mm o 1 K J/X^j/'iJfy?* 
hy)yA7y'W(0)46mg(0. 0 5mmo 

1). (S) - (-) -B I NAP (2.2 ' -MX- 

(i?? x.-A>*X7 4 /) -1,1 ' -t*^7^) 6 2 
mg(0. lOmmol) > ^tig-ti^Al . 64 g 

(5. 0 2mmo 1 ) iMvZT/HyWSkLt&k* * 

vi^y 6 o s y y -y L«n&«6 1 3 or 



s t h;ux>i8jrcs»ftfl:SHi-, was tfcisa 

£S 3 JWSBliU 1. 0 g ( 1 . 02mmol) «BWO 
fc£»9-2*»fc (JR*4 9%) . PUSiNMRfcJH 

FDVXtfflf: 9 84 (M + , bp) . 49 2 (M**) 
[OO6O]£j£0!|l 1 <fc£WlO-3&tflO-4 

m^mmit^m {its® i o - 3m io-4) <ms 

Ut23] 




[0061] ioo$yy?M<a3*3[]7?;*3<c4: 

^fel(P) fcfc£* (Q) 0>8teW-(ateifc8 : 2) 
1. 5g (2. 58mmo 1 ) % 4-^h^fv—4* - 
X+fr-N, N-^x-^TSyi. 27 g (5. 9 
3mmo 1 ) . YVX {ISOi/VfyT-tYV) W 
(0) 55mg (0. 06mmo 1 ) , (S) 
- (-) -BINAP (2.2 ' h'X- (y7i-** 
^7-f 7) -1.1 ' - t'i-y^Jl) 7 5mg (0. 12 
mmo 1 ) „ ^K-feS/'7A2. 02g (6. 2 Ommo 

i ) *?JtiXT>vdyw&Ltz&. ^xi^y6 0$yy 



MeO 10-3 " Me 

sttfifcs*. *fastfc«ft*rimaiL, 1. eg 

(1. 89mmo 1 ) OSW^k-^Il 0-3. 10- 
4£#£ ()R^7 3%) . HS6ttNMR*fflV^ffV\ 

m<m%. io-3. i o-4oa^ifci42 : sxh 

FDVXfl-flf: 848 (M* . bp) 
[0062] 2 (-ffc^l 1-2 

«>£*£) 

m&i^mt-zm utismi 1 - i&t/i 1-2) ^ 

[^24] 



(£4) J03-238516 ( P 2 0 0 3- 2 3hJL8 




[00 63] 10 05U>;>y h;l/03oP75^r7t-ft: 
"o^J (Ft) tfc&m ( S ) Oflteft (fi-^ifcl : 9 ) 
2. 3g (2. 9 3mmo 1 ) s N, N-y'7i^7 
S^l. 10g(6. 50mraol) % hVA(is<> 
y'Jfvnhy) (0) 4 6mg (0. 

05mraol), ( S ) - ( - ) -B I NAP (2,2 ' 
-t'X- (y'7x-WA7^y) -1,1 ■ - h*-f7f- 
/H 6 3mg (0. lmmo 1 ) „ ^R-fe^»7A2. 3 
0g(7. OOmmo 1 ) Z TJlXTfU^ymmit: 
*i/V>io s y y „ h/P£Jn;tT«#L&#<s> l 

IPSfllfcttU 2. 0g (2. 08mmo 1 ) <7)3$)<7)it 
1 l-2£#fc (JR$7 1%) . m%l± 
NMR£fl§WCfrV\ 11-1. 11-2 

Ol!6Jtti9 : lti-jfc, 
FDVX##t: 96 2 (M* , bp) % 481 (M**) 
t00 643 HJfiCTl 




NPD 



[00 66] 1 
&lt0f 1 fcfcwt . fcm 1-7, 1 - 8<0fU> 0 




2 5X75X1. 1 mmf^ XC0#5X3&gLbC JR9 
1 2 0 hm^ y^A*;OMaW»£**i«Jt«* 

t£BL£. £^Tf2TPD7 4£6 0nm<9JI$£g£tf 
L£&, ^<O±(CT!eNPDSr2 0nm<OJf§t||3tt 

«^-c«3eHwav«3ia(i*k 1-7, 

1-8(1: l&gft) fcA 1 q 

u 5 0 nmnftmmimit:. mzA 1 q 

2:1 0nm£0JP§tH*L^„ 'WWLTW 
U&i?T&l>LiF£0. 2nm<DJ¥$£3£iU 

?T$:ofcfc,r5. ®E7. 0V, mM®£5. 5mA/ 
cm* Ct s 16 2c d/ m 2 O^fBfo&^ft*:. 

[0065] 

UE2 5J 




[0067] 

[Hi] 



(£5) )03-238516 ( P 2 0 0 3- 2 3hJL8 



£ 1 









(Cd/l«) 


7C7UCZi 




1-7.1-8 (l:lfi#B3) 


5. 5 


1 6 2 






2-3 


4. 8 


1 1 4 






3-3 


6. 7 


1 5 8 






4-1.4-2 (7:3g£*j) 


4. 6 


1 0 4 




Xttffis 


5-7 


5. 0 


1 0 2 


! #« 


H«W6 


6-5 


6. 1 


1 4 2 




Sfifed 7 


7-1.7-1 (5:5g£ft) 


5. 4 


I 3 2 




H«ff!l8 


8-1.8-2 (7:3SSfc) 


5. 8 


9 4 




Sl*«|9 


9-2 


4. 2 


1 2 2 




HftffllO 


10-4.10-3 (s-.m^m 


3. 8 


9 8 




Slttfflll 


11-2.11-1 (1:9S£*J) 


5. 8 


1 9 6 


a* 



[0068] HSfiWl 2-22 [0069] 
WtWl-l lKfcWt, fHaWtel/CfflvvfcAl q [H2] 
<Oftb 0 try h 9-feyBWf|r?»*TED PVDPA 

[-ft2 6] 




DPVDPAN 



(£6))03-238516 ( P 2 0 0 3- 2 3hJL8 







Wa') 


(Cd/M») 


at %i# 




1-7. 1-8 (8:2S£*a) 


5. 7 


1 9 2 




nmn 


2-3 


5. 2 


1 4 4 


#s 


%mu 


3-3 


6. 9 


1 7 2 


$ 


nmu 


4-1.4-2 (7:3S^ft) 


4. 8 


1 2 4 


$ 


mums 


5-7 


5. 1 


1 0 6 




xnmu 


6-5 


6. 3 


16 0 




tmrnw 


7-1.7-2 (5:5»£*J) 


5. 6 


1 5 5 


# 




8-1.8-2 (7:38S*!)) 


5. 7 


1 0 1 






9-2 


4. 5 


1 4 8 






10-4.10-3 (8:2S£«)) 


4. 0 


1 1 0 


* 




11-2.11-1 (l:MB6tt) 


6. 0 


2 2 0 





[0 0 7 0]ifc«Ml 

HMfll 1 tm^%M®W%m#b LXfcgfa 1 - 
1. 1-2(1: im&fo) kAl qOftbOfcTIER 
u2kAl q^M«Jt2 : AOTmmMLt^tm- 

n^em&zmmLtztzb. m&i ovx-28. o 

mA/cm' OmWfiti&l. fltfttil 1 6 c d/m* ^ 
C-fE2 7] 





Ru2 



C007 1] HMM2 

mmm 1 isa^^raa^f^ftt lt^^j i - 

1. 1-2(1: lfi-^j) kAl qOftbOfcTEft 

a*i 2tAi q^£ut2 : 4ox-mvmmit:zb 

HWi. H*«lfcH«(cLT*llEL»?*tt«L 
8mA/cm2 <Dft«#fl£fU «g(i9 8cd/ m 2 cr> 

[ft2 8] 



[0072] it«M3 

»tw i mtvmemm&vffl&mk iritis® 1 - 

1. 1-2 (1 : kA 1 qcoftbOKTIEfl: 

£W1 3k A 1 q$r«*it2 : 4 0TRlMMItfeik 

Wi«lkH«teUT*«EL*F*fl«L 
fc. i««^)ttit*»fliLfck;*, WE 9. 5VT 
5 2 m A/ c m* (WWl. «£ti 10 2c d/m 

Ut29] 




[0073] Jt*S$»4 

-1, 1-2 (1 : l&gft) kDPVDPANOffcb 
0 KJJBflte* 1 2 k D P VD P AN £S*ifc2 : 4 0 



(£7))03-238516 (P2 00 3-23hJL8 



«ffi7VC4. 4mA/cm2 (VmffWx. 8£ 
It 1 2 0 c d/m* tt&fefBb&mftfc. U>L&# 

[0074] ifcKW5 

mmm 1 offis^^ewsa^^i^i: urft^* 1 

-1, 1-2 (1 : l&gft) tDPVDPANWffcfc 
OlZl&it&fol 3fcDPVDPAN£fi4Jt2 : 4 0 

x-mmmuzz t\mt. mm 1 1 mtzixtm 



^BE9. 5V-C4 4mA/cm2 <D«SE*». » 
JKttl 7 1 c d/m* *>«BBI£jW»4>*lfc. U>L& 

[0075] 



(51) Int. CI. ' 
C0 7D 213/74 
C0 9K 11/06 

H0 5B 33/14 
33/22 



me? 

620 
630 



F I 

C 0 7 D 213/74 
C0 9K 11/06 



H05B 



33/14 
33/22 



f-7>K (##) 



620 
630 



B 
B 
D 



(72)%®% Mil ttffl 



(72)%?%% ** iE 

f*M*S1iffiJLJ§ll2H>M 
F^-A(#St> 3K007 AB02 AB03 AB04 DB03 

4C055 AA01 BA02 BA52 BB04 BB19 

CA01 DA01 EA01 
4H006 AA01 AA03 AB92 
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